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PURPOSE: To obtain a polycrystalline silicon thin film of high quality at a low 
temperature on the substrate other than single crystal silicon by a method 
wherein polycrystalline silicon is grown on a substrate using silane as film- 
forming gas and also using reaction gas, containing fluoric gas but not 
containing hydrogen gas, as etching gas. 

CONSTITUTION: A substrate other than single crystal silicon is used as a sub- 
strate, silane is used as film- forming gas, and reaction gas containing fluoric 
gas and not containing hydrogen gas is used as etching gas. Accordingly, hydro- 
gen is not used as diluting gas in the reaction gas, hydrogen is only brought 
into plasma by the dissolution of difluorosilane and the like which will be con- 
jointly used as silane and etching gas, and the covering crystal surface with 
hydrogen when a silicon thin film is grown can be prevented. Moreover, the 
fluoric gas which has the reaction activity higher than that used in the past. 
Consequently, as the silicon thin film grown surface is exposed in a clean state, 
the growth of polycry stall ine silicon can be conducted in an extremely uniform 
manner. As a result, a high quality polycrystalline silicon thin film having 
a large electron mobility can be obtained even when a substrate other than 
single crystal silicon is used. 
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